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“An Alchemical Cipher in a Shared Notebook of John and Arthur Dee” (Sloane MS 1902) by Sarah Lang and Megan 

Piorko

Sloane Manuscripts at the British Library

Collection from Hans Sloane (1660-1753), a 

physician, who owned manuscripts of his scientific 

contemporaries such as John Dee (pictured)

John Dee famous English polymath 

(mathematician, alchemist etc)

Arthur Dee (1579-1651) physician to Tsar of 

Russia Michael I and King Charles I of England. 

Only one published book “Fasciculus Chemicus” –

an anthology of alchemical writings.
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“An Alchemical Cipher in a Shared Notebook of John and Arthur Dee” (Sloane MS 1902) by Sarah Lang and Megan 

Piorko

Abstract

Alchemy, while being known for its secrecy, 

cryptographical and stylistic devices, isn’t known for its 

ciphers in particular. 

However, ciphers can sometimes be found in 

alchemists’ and chymists’ (laboratory) notebooks. 

A ciphertext and cipher table found in a shared notebook 

by John and Arthur Dee (Sloane MS 1902).



Amsterdam presentation 2019
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At “Embassy of the Free Mind” / Ritman Library 

Bibliotheca Philosophica Hermetica

November 2019

“Rosicrucian Secrets” / Fasciculus Chemicus by 

Arthur Dee

This lecture by Megan Piorko will examine the 

multiple states of Arthur Dee’s sole publication, 

Fasciculus Chemicus (1631), but will 

concentrate on a rare version of which only a 

few copies exist today. 



Sloane 1902: A shared notebook 
by John Dee and Arthur Dee

Paper and parchment, small 

manuscript bound in leather, 10cm 

x 12

31 folios numbered with Arabic 

numerals throughout

Folios 11v-14r, 27v, 28r, 29v are 

oriented upside-down from the rest 

of the codex



Arthur Dee, Physician to the Tsar 

Medical Degree, 

University of Basel, 1609 Fasciculus Chemicus, 

1631

Tis not always in a physician’s 

power to cure the sick; at times 

the disease is stronger than 

trained art

Ovid, Ex Ponto III. To Rufinus 



Ciphertext and Table: “Hermeticae Philosophiae 
medulla.” 



Traditional approach to breaking Porta ciphers

● As for other periodic polyalphabetic ciphers

○ Determine period length

○ Write text at various widths, and calculate average index of 

coincidence (Kasiski examination). Look for high value

○ Or, look for repeated substrings of reasonable length

● There are some repeated 4-grams (if CT is correct)

○ “sltq” (319, 454) – 135 apart

○ “phrm” (293, 833) – 540 apart 

○ “wzmt” (196, 1047) – 851 apart

○ “zyce” (682, 817) – 135 apart

● How long can a key reasonably be?

● Biermann – hill-climbing for Bellaso’s cipher challenge
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How hard is this supposed to be?

● Kasiski examination doesn’t seem go well

● Could it be aperiodic polyalphabetic?

● Could it be based on words – as “zyce” occurs twice at end of 

words? Interrupted key Vigenere?

● Is the cipher table correct?
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Other ways of breaking Porta ciphers

● If the cipher table is known, any PT letter can only map to 13 different 

CT letters

● So, a very long CT word should have only a few PT possibilities from 

a Latin dictionary

● The longer the word, the more likely there’s only one corresponding 

Latin word

● Inputs

○ Project Gutenberg Latin books

○ Perseus Digital Library 

○ Arthur Dee’s “Fasciculus Chemicus”
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Other ways of breaking Porta ciphers

● Longest word appears to be hyphenated “yogybnob=ttpnze” – 14 

letters

● Guess language = Latin – assume spacing corresponds with 

plaintext, average word length 5.8 letters

● Attack

○ Generate Latin hexagram statistics

○ Generate list of Latin words in decreasing order of frequency

○ find most common Latin words for each length, write out implied key; 

descending order of length
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Most common Latin word for each PT word

yogybnobttpnze circumfodiebat rlwrncragwwyye

xlofzmrorslab multiplicatur wtgcggnlelrpg

uggenflsexbeu continuatione lpneiptlecarg

rieaogexidpp conversionem elratwccltwg

puyicogizyce laborantibus iptlecnwgtlc

ysmkudzdtbt distinguere ptntytliege

sakdpbfxlah consentiunt gcgewycctay

gtdldpspewk naturaliter nngtcepneip

bzlfylbodel perterritus cpncnnglggp

xobbddzbod deposuerat ntcaeipgcg

twrsyxzumo aedificium nictlctyre

ouataqxayq aesculapii cgliplteep

oissspdssn grammatica prlnnegtga

nonslpkkxn deditionem ttttrniglc

iubtyxpedk perficitur nggcepneip

iluifmstcn polypodium ngteteewlc

ikzofyxolp praesidium npytaenltg

hlmfqwibgy rusticorum ttncpnlgcy

gabmugxubs proverbium riatgwrynn
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donazmenao tempestate gtcepneant

yurstzgxo medicinae ygctigntt

wpbpsdzwx latifolia welnawcat

ueccbyesf expositis glayieeta

tyumlmzbp magnopere pwccggpgw

tocuzpssa beneficio ltwgnngtc

tnsznolxm feliciter crpgwlrll

sbfoflxki curiosius gnylrpcwt

keappskoa prohibuit lacpniwln

hokfuddgm versantur ltpaptgcl

fszdkdagu plerosque tppciegcg

fsrdsysyd simplices atlypegne

fpeskcdxt sinistram anrtrictp

dlonceqsh suffundes etrplracw

dkyuuzkyx predictam ypniyttww

ddzobbycu praestare ycytilweg

ccenegkeo utriusque liaigyngt

caozzorcu publicate apacgyiig



Other key observations
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Working backwards and forwards
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● Scoring Latin text using Latin hexagrams – can we pick key letters 
to maximize scores for implied PT? ...cltwgnngtcepneip...

ccenegkeoumkumpu -70.483930 quocunquegorbola

orxiulpusnozldri -67.628624 amaterieimmersaq

ssytxgydonazmena -65.398643 eabignetempestiu

xidppiluifmstcnq -64.696493 ionemprestolarii

xueccbyesfouataq -63.864914 iconsueuitmateri

eogklxmluxdsbrdt -63.399216 siquodsolislucum

gxdtbymlusezaedf -62.637591 ueniresoletettun

rxdiznlqkgdhlmfq -61.828841 dentigratusproxi

etocuzpssaoqmtau -61.331087 sbeneficiomisera

irogsblzsbpkaysa -60.793256 xmercuriipartibu

xzdppgtdldpspewk -55.970315 ignemnaturaliter

obxxugmuwbtkmflz -55.765400 atamensempersupe



Final key
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tlecnwgtlctppcwtgcggnlelrptwccltwgnngtcepneip

45 letters – a record key length

Is this really the key or has it been derived 

mathematically, from a word or phrase somehow? 

Placed in a 5x9 matrix?



Decrypting the cipher



Irregularities in the tabulae rectae



The recipe translated

● 177-word passage, 45-letter password

● Instructions seemingly from towards the end of a recipe for making the 

philosopher’s stone 

● Followed by the key (adapted from Augurelli’s Chrysopoeia)

● In a different MS, the plaintext was found followed by more practical 

instructions 

● With it came lab notes indicating somebody tried it out

● Is it a practical recipe?

Where’s the beginning?

● Potential connection to the Processus Universalis recipe group?



Alchemical Scribal Networks: MS Ashmole 1423 



Alchemical Scribal Networks: Edinburgh MS Dc.1.30 



Lab notes on the process (in MS Dc.1.30)



Media interest
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Thank you! To be Continued… 

Publications: 

HistoCrypt proceedings (International Conference on Historical 

Cryptology)

Media mentions:

Science et Vie, Atlas Obscura (translated into French), Jargonium 

blog about Chemistry, The Conversation, Radio/Video interviews 
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